Acrylamide and iodide fluorescence quenching as a structural probe of tryptophan microenvironment in bovine lens crystallins.
Fluorescence quenching using acrylamide and iodide quenchers has been used to investigate the microenvironments of tryptophan residues in bovine alpha-, beta-, and gamma-crystallin fractions. Acrylamide quenching is very sensitive to the degree of tryptophan accessibility to the solvent containing the acrylamide. Since acrylamide is able to diffuse into the interior of the protein, accessibility to acrylamide may result from Trp residues lying at the surface of the protein or from the existence of channels leading to the interior of the protein. Iodide ion is hydrated and is limited by its large size and charge to quenching of tryptophan residues lying at or near the surface of proteins. Tryptophan residues in the lens crystallin fractions were found to be highly accessible to acrylamide, yet the rate of quenching by acrylamide was very low, indicating that the tryptophan residues of the lens crystallin fractions occupy predominately hydrophobic environments. The high accessibility to acrylamide likely results from diffusion of acrylamide into the interior of the protein. Accessibility to iodide was much lower, as was the rate of quenching by iodide, adding support to the conclusions from acrylamide quenching.